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(54) PREPARATION OF OPTIONALLY BRANCHED POLYARYLENE SULFIDE WITH HIGH MOLECULAR WEIGHT 

(57)Abstract: 

PURPOSE: To obtain a polyarylene sulfide less containing extractable r r 

oligomers and the monomer components by introducing a solvent and a ( 

specified halogenated aromatic compound into a reactor and adding to 
this reaction mixture an alkali metal sulfide and/or an alkali metal 
hydrogen sulfide in the form of small particles through a nozzle. 
CONSTITUTION: A dihalogenated aromatic compound of formula I and/or 
II (wherein X represents halogen; R represents hydrogen, alkyl or the like, 
and Q represents a chemical bond or a bivalent group) and optionally a 
trihalogenated or tetrahalogenated aromatic compound of formula ArXn 
(wherein Ar represents arm aromatic group, X represents halogen, and n 
is 3 or 4) together with an organic solvent to which optionally a co- R v 
solvent is added is introduced in a reactor and to this reaction mixture is 
added an aqueous solution of an alkali metal sulfide and/or an alkali metal 
hydrogen sulfide in the form of particles having an average particle size 

<800 i m optionally together with a chain-stopping monohydroxy aromatic R PR 

compound of formula III (wherein Ar represents an aromatic group and R 
represents H, alkyl or the like) through a nozzle. 
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S*, X tt/>ay>ftfcXt0K*ft(i«R*«L. 
R Bra-Tfa5oTfcaft-3TV^TtJ:<**, Ci-C 
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>, l.S-^PP-O-tfy&.fctf 2,5-^nph;l/X 

[0 0 18] tXTO&Wi. *SS3lc*L.fcS (ID © 

7j/>, 3,3'-^nn^//7i/X 4,4'-S^p 
OS?7x-^/X**>*Atf l,4-eX-(4'-^aD^> 
V^^-^y-tf^o 4,4 , -> ? ^na> ? 7x^;K 4.4'-> ? so 

[00 1 93 s (i) »*tf/*fttt ai) fcfi^-rs 

[0020] KTofctDa, *^ffiic3gLfeS an) 
: 1.2,4-hy ^pp^>-if>, 1,3,5- fy^PP^ 

2,2' J^'-xh^PPv^x— ;K 2, 2', 4, 
j'.fh^i'np^i^WW-f h\ 1.3.5-HJ* 40 
nnh'J7->*x l.2,6-Fy? PP^7^U-y*JJ:tf 
1,3,5- h "J X-(4-^PP7x-;l/)--^>-t?> 0 
[00 21] 7;!/*y^JBBSftftltiam©fiT?, 

A* ft ti*llf t A y 7 A ©Sf5te «t 9 Ltzmt-r 

v y ^AisitJBiEftA y 7 c fcA^^So 

[0022] atflakjR^- h y 9i**tfBMbfcK* y 7 



So 

[0 0 2 3] 1.0 -e;P% CS CD feitf/f^cfi Q 
I) o:^\ay>fl5?«SHt£*<t>ioo t/l^WPfc 
LT) Uft^Si^ihtto^/t KP^>£ffi£{t'& 

7^ ¥, 4-fc Ka*S/i?7x-A'Sfc(i 4-K Kp*~> 
•>*7i^WMy$, 7;V* -J ftlWIMtftfeitf/* 

fcti7;b* v&mxmmtmtt *>\c®m*%ct.&-? 

[0 0 2 4] *®Hlc1iEoT{gffl-r5*aJSJg(Ct±^7 

N-^^;vtrpy kx N-x^/vtfpy fx n-*?- 
n^y f>\ N--rv7pe;i/tfpy Fy*±tf n- 
*x;v*7p7^a, rngiaHWi, ftfcAtf n, 
n -i^x;n?y s 2vu *jj > cn . n -^^^;1/7p 

^U^S^hLTfeft&nS) *5£tf N.N'-^f-^ 
-f3^/U^/>i(^r*Tft*o doS!«08tjS« 212 

°C ft^L 280-C JffS L<Ei 212T: ftvL 242t 

[0025] ffiffli-«±±7§!stc{i, fctitfiasftft^a 

tUcLT 0.02 %i^L 19 ; e;l/%cDMT-#At*^ Ci- 
m<D N . N - s JT7^l\>7 ^ / *>M* >K 3£ tclt N -7;V 

^rs/A^vw^HB-esb*. n ,n-5W;]/7 

N-^^;l>*7P>^WJfciJgffl^ftS D 7=/SS 

[0026] ^wfesoxe^ssrrssfsn-^j* 

tfev^Tti. ±E©iffi(lft5lffe:5S CD ^J:t>* (II) 

^itf/stes an) tErffia-rsMpyvft^ssEft 
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[0 0 2 7] COl©Wffl/X;VOfiW5:»ET' 
[0 0 2 8] H<DM&fc&, EJ£ffi£ft0iS*H: 212°C 
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Ma o av^u 0.02 as%T-fes 0 
[0029] sa^naa i Biiswrtir& 40 str^tr^ 

ftWfSc 2&^L 24 BSHj5«&»*LV\ *KJS© 
S (I) , (ID Cm) V»\u?>tt35&W£ 

emu, ftfcjttfK^ont, sfcttsisoitTtatv 

[0 0 3 0] *y«Kfc7»J fc » 
iiftJclf, SWc^h>ftfc*if7-fel^3:fc(i7;Vn 20 

3BT#a 0 aeiu i spfcMUT* 5 &vl 20 

iare pH 1 - 5 turns u ov^TfiftticastT* 
[0031] t<Di$tcLTm&Lit$vmcyv-i' 

trasttjstf^Wfitf 2.1 ia%*»Tfes. fin 30 
5 P pm *^T-feSo ii^fTbnsnftwassaaaiia 

5BBfc ft o T Sig L fc * y fiSft 7 U - V- > ©, ^©#? 
«©RgtLT©^i^tt©&i]^ fcfcx.ti: 3)0°C 
T\ DIN 54 811 fclEKSftT^SSSMfflmSett 
Tfi^o t = iooo*H ©MM&tt^itiSffifcLTai 

[0 0 3 2] fflm^&/£#£pjrf 100 g © 

*a»*yBiHb7y-uy* soo n i c= 1070 g ) -ro© « 

S?7 x rypx-f7Wi» # X * P V h 7 ^ -fc £ 0 

nfc«9S0«fifr 5 #Stt©MS*? I v>fc t asm L 
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a, #5 XSBfcfe i If K3g«*t S fc E±ft!©M fc L < {± 
£SS5M3 <fc tf /S fc t±«S9JS, *mitc&r>T:®m L 

ft * y ssftr y - U'XcSJurt* c t ms, 

[0 0 3 8] *^tCffi-^TSigLfc#y^t7y-P 
±rWRtWft, ft6fffc«B»a» fctAtf#>^ 

y>^\ ^-^^xffl^ttg^ afflK, mmm^mt 

[0039] ^a^SSCilUlSLftl^tB 

[00 4 0] 
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[0 0 4 1] 

[HiSWIl] N-^^;b*7°P^^^A (NMC) 2331 
kg (18.35 ^Qt*) t 1.4-v^PPAy-e> 1197 k 
g (8.14 tnt;W t^S«TT- 6 id 3 ©KfSgg^SX 
L, 2H°C (Cto^f^c BS^hy^A B25.3 kg (8.2 

*nt;W , BSEft*^ h U fi* 5.6 kg (0.1 ^p^& 
;W , N->!fM^D>i 208 kg (1.44 ^Ot 

, 7x7^!/ 7.65 kg (0.08 ^P^/W (= 1.4- 
i?^O0A>-i:>4i¥[CLT 0.5 fe«ttf2k 
522 kg (29 +OtA) <fct>&£ 140°C fcfiP^Lfc^M 
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h'J^KifflLfto BiBlffi^ftOt/HR (= 8.12 
*nt/W ©gSSEO^I/R (= 18.35 +ot/W [eft 
•f5Jtt± 1 :2.26 TfeSo v^PP-O-fe^©^;!/^ 
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[0 0 4 2] O^T N-^f;I/A7D7^^A 70 kg 
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ffiU gJROTStTT 70°Cfc:STffi?$U SftLfttf 
5 1.4 hV^-fV/o/V-^fclBfrr*. S*J:tf 
B^ttfcftgiJL, 0.6 b>©-rv^n/V-;^T«b 20 
TM«© NMC ^i£f5„ 8e@ft£ 6 h >©?.!<£ 
S2f*J\ CCDtmmZ: 78 pH 2.5tCST'^ 
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HJ^A 3.7 kg (66 */W - 7i/-;l/ 0.7 kg (7.4 

t/W (= l^-^^PP^y-tfv^^PtLTO.os 
-=e;i/%) , n^f-}Vts^uym 175 kg (1.2066 ^p 

fe«ttf7j< 563kg (31.28 iDftS 130 

■€ tcSn^L7c*gj»&. 210T \cimL1t*J)te-*? « 
AK©£raHJe/X/l/ (/X;Mt@ 2 mm) «1LT 6. 
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BSgttt^flaOtA® (6.154 + 2.946 = 9.1 

M ©»S8©*;MR C15.12 *p*/10 KJW-BtJWfc 

I* 1 : 1.66 -e&a,, mmm \ tmm^LT&j&^tm 

2#T. 235T; tcfetfa 3.5 mM>RI&>tm><Dtt 

nmc 70 kg t lA-Wnu^yiiy 75 kg (0.51 

7i-l/> 7S0kg (= f>°^PP-^>-fe">$:XVicLT 
94.5 %) tfffStl*. 
[0 0 4 7] fti&x-*{CMLT&S 1 %«B«ftft 

[00 4 8] 
[JtKffil 1 ] 

QW*it«ffl©«8isaicttba:v^Effi) nmc 2200 kg 

(17.32 ^P-t;!/) l,4-^^PP^y-{?> 1190 kg 
(8.095*nt;l/) t^g^T. 214t T 6 m 3 OglS 
ggtcSATSo SHtJ-hUf A62I.6 kg (7.97 +nt 
;l/) , SWbJ€^hy>A 5.6 kg (0.1 +p^;W , 
N-^f^T'oyi 207 kg (1.43 *ntM , 7i 
y— ;b 7.60 kg (0.08 ^p^/P) (= ij-^nn^ 

y^f>^a^tCLT 0.5 ^%) 691 kg (3 

8.38 ^P^e;W <fc';^% hot (cinSftLfcJSBMii*. 

140T 25mm ©rt@^S1-§«AS^5lLT 

8.5 Btp^rttc^AL, mm^comm^^mn 

L, A^O, 213 220T ©SfiTtt^tcBfck-r 

§0 SSM^HcOt/HR (7.97 + 0.1 = 8.07 4-P^ 
71/) ©jSMOt;WS (17.32 ^nt;W tSTTSt^Jt 
fi 1 : 2.146 y^na^f^t/l/S© (Bit 

ft^ f y ^ a+ »j<^^- h y ^a) ©^;i4SK»f 

«**itl± i:o.997T*feS 0 7jci:i:feK«i»WtjRB 
©SJ6fi^*!&jaiftT. 235T T 4 ^r.BiSB^^, o 



11 



WHPF5-8 6 1 8 5 

12 



i->7? NMC 70 kg t u-i/^nn^y-irv 55 kg t 
fcsSWRftSU 0.1 /Wl/Oa«BEO^}KT, 238 1& 

ffc^x-l^ 710.3 kg (= IgtSALfci'^PP^ 

[004 9] 

(*SJt»ffl©*^ffifctSft>ai^S3£) NMC 1920 kg 
(15.12 +d •€■;!/) t U-v^nn'-O-tfV 1199 kg 
(8.1565 *P*/W fcfcSSTF, 212*C T* 6 m 3 ©& 
fSfsK®A~r-5c WHtf-YVtfl* 480 kg (6.154 
. ^bk^hU^A 165 kg (2.946 

;W , 71/-* 770 g (8.1 (= 1,4-S^^n 
n-O-ffy^S^fcLT 0.05 feifrVJc 695 k 

g (38.61 *ntA) <fc*>%£ 130°C fcfln!»Lft:JgIMfe 
150T: tiDSSbfc 25 mm Ortg^WTSSA^* 



JILT 9.0 SHfitftfcWAU BWKC©gfifi&* 
*&#U #»o 213 &i^L 220T; OjSSif«i«filcJtt 
*f 3„ MRft¥#C!>e/MK (6.154 + 2.946 = 9.1 
*nt;W <DS!«cD^;I/S (15.12 *nt;W t^TTS 
-E/HtJi 1 : 1-66 T'h&u Zstrw^yVXD^}^ 

fcJttNSt/Uttti l : 1.H57 TfeSo jjctfcfcfcftijfc 

R-To £©£886** 0.1 /<-;l/©fflME©8JR 
10 T, 2351CT* 4 »ILt NMC 60 kg t^DP 
82 kg t£|£@i&£U 238T &^L240°C 
•CZZXC 6 imta#S%«liU S*Sig^ft«HJg«8 1 

[0 0 5 0] t;'JI{t7i^b> 751 kg (= z/Zuv 

^y^yzmmzhT 91.5 %) fmznz, aiajt 

[00 5 1] 
[Si] 
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[0 0 5 2] ^BH©ift*W«*iJ:tfWittW"FOi: 

[0 0 5 3] 1. c) d) fcftT^/Wt 40 

if 1 : 3.4 &v^L l : l.Ov SfSL<t± 1 : 2.6 
1 : 1.3 ©igBrtT'feD. r;l/AU^B«fft!Bl*±rf/ 

^■r s c ic «t d sis* Has u Etfsssw)*#£*s 

# 0.02 «fi%£e*-f , CD, Cii) te 

<fctf cm) Kffis-ra^ayMi^sisift^ws 



;l/*>J#S*^«Eft!ft©*»ffiS:fiEScfc:S (IV) 
TiSigT?gJ5g£«Jl<:»ALT < 800 fin. 

a) £ (I) fc±tf/*fctt (II) 
[0 0 5 4] 
[ft 6] 
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R R R R 



R R R R 



[0055] x &^u>f>rct^mm*rzte 

KfgfcSU R aS-T?feottS&oWT6J:< 
7jc*. Ci-C»-7>l/*;k C4^Cai-yi'P7M;K 

cs-cm -7y— ;k ct-c^ -T/u+^ry-^feAtf 

Sfc^/l/ffeHtcfe^, 2 ffl© R EiSS£-LT^SS£ 
fttt 3 ftKrtO^nJR?, fctAtf N, 0 Sfcti 

s *#r«sas3a*^dtLTt»j:<, q aft^s^s 

fctt— «M>S, ftfcAtf Ar, O, S, SO, S0 2 , 

(CR2)., CO, CO-Ar-CO, CO-NH £ft 
(iCO-NH-Ar-NH-CO (CCT% R E±±K© 
iS^fLAr t±=ffi© Ce-Ca-^aiKSJ&^Um 

ai&^L 24 ©ws^fsfiasa-r) sa-rtsa 
■r* 1 as a a 2 ffiw±©-Mny:4t: cusso mm 

b) 5$ (I) fc£tf/£ft« (ID KfflS1"S-MD 

^{t^SMt^fel^tW&W-LT 0 Sl^L 5 
•t;l/%<D^: (in) 

[00 5 6] 
lit 7] 

ArX„ (III) 

iw, Ar Bssssiasfcti^fDiraijg?© 3 <ia 

rtil^fnHf, ftfcAtfN, O Sfett S iciOS 
gfcSttT^TfcJ:^ 6 &V^L 24 {BO^Jl^S'tS 

wr^su n it 3 ^ft{*4 ©tst^s-rfcffis-rsH 

SCI), Cn) fcitf (in) tcfflStS^pyXt 

SffiKfc^ftWPELT 0 *A/%OS (I 

V) 

[0 0 5 7] 

[fbs] 

HO-Ar-R (IV) 

Ar (iS (HI) fcHUT^a-fcfciilcfcfcU R 
tt H, Ci-C8-7/V+;K CsHs, S-CeHs, SOz- 40 
CeHsSfcttCO-CeHs *&L&&K.mUt&W&& 

c) (a + b) : c ©*r;l/J£# 0.75 : J Sl^L 
1.15: i ©ffiBfiT'SSSO Sl^L 100 ; e;v%©7;VA 

y ^jsBSft*, ft t x ismti- h y a * ft assf t * y 



{tin, ft fcxasHt*** h y ^i.srcttssft*si* y 

d) &Kcmm&mLi&fwm*ic&}*m& 
=?m.<ott m r: l tv ^ d 1 1 » * # u wtr y 

2. ffifflf5*aBS«^ N-^Vtfny KVT&S 

to o 5 8] 3. mtzmmmtfi N-y^/t/*7 

n5**i»T**z: i. IB«©7J?£<, 

[00 59] 4. ffiffl-rSWflBgfflE^ N.N 1 -^^ 

[0 0 6 0] 5. ffiffil-?.^ ( I ) V>-Wfyi\3i 
>-if>fcJ;T>VSftii 2,5-->^Dn h;]/x;/T25Se: 

[oo6 i ] 6. fiurrsa (id ©~/Nny>fKf 

SSIt-a-tl^ 4,4'-v ? ^nn> f 7x-;K Sftti 4,4'- 
^pn^>77i/>t«<:tmJ:t?i I. IB 

[ 0 0 6 2 ] 7. 7/1/ A y ^JSffiftiao*iS»E* < 212 

HEKWcigiiswsd), cn) *3<fct? 

/Sft(± (in) <o^/Noy>ft3§ff«lft^»SSJSS 

8. s£ civ) ©tytKp+fMt^ftfe^y i 
c ) iia«©s*S)S»*«m-rsfc*K:ffimi"S^Bg 

yXjl/tf^n-^A, *y*/k a^> Sftttg?<fc^ 
&«feo-efeSiii:*#«i:-rs i. iaE<osao 

[0 0 6 3] 9. S (IV) <0^/ 1 FP^>5§«SKt 
1.4575* t>&*fc«!>"t?fc5C 51. IB«© 

[0 0 6 4] io. u$m i c) .vmxmosxfrit \ 
oo°c fiut^iaftTjffft^^-scfcswatrs i. ib 



(10) 
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(72)fP£# 




fe2 

<72)580J1S X/VvVF • hbX/V- 

h • ^M->ah7- fe394 
(72) 401/7 ■ 5" U""W F 



